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Five species included in synenymy with Jaspis stellifera (Carter, 1879) (Coppatiidae) by
authors were re-evaluated from type material for the first time since originally described.
Original descriptions were found to be mostly incomplete, with subsequent synonymies
excessive. Only two (Stellettinopsis coriaeea Carter, 1886 and Stelletiinopsis purpurea
Carter, 1886) are retained in synonymy with J. seellifera. Stellettinopsis earteri Ridley, 1884
is synonymised with Rhabdastrella globostellata (Carter, 1883) (Ancorinidae).
Stellettinopsis lutea Carter, 1886 is retained in Jaspis and S. tuberculaia Carter, 1886 is
referred to Stelletta, both reinstated as valid species. Two new species (Asteropus radio-
crusta, Jaspis cristacorrugatus) were described from one misidentified syntype of S.
tubereulata Carter, 1886 and other new material superficially resembling *J. stellifera’ of
authors. Tropical and subtropical specimens of “J. stellifera’, comprising much of the
material described in the marine natural products literature, were found to have been
misidentified specimens of R. globostellata, apparently lacking triacnes. With the exception
of R. globostellata, which has a distribution throughout much of tropical and subtropical
Indo-Pacific, species were found to have restricted distributions in Victorian and Tasmanian
waters. O Porifera, Demospongiae, Coppatiidae, Ancorinidae, Jaspis stellifera, taxonomy,

new species, revision. Ausrralia.
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The name “Jaspis stellifera’ (Carter, 1879) is
widely cited in the marine natural products
chemistry and other biological literature (e.g.
Ravietal., 1981; Ravi & Wells, 1982; McCatfrey
& Endean., 1985; Fuerst et al., 1999; Wilkinson
et al., 1999). This species has an alleged dis-
tribution throughout the tropical West Pacific
region, also reportedly occurring along Aus-
tralia’s NE and S coasts, extending into Victoria
and Tasmania (Hooper & Wiedenmayer, 1994).
Chemical investigations of various populations
of ‘Jaspis stellifera’ discovered two molecule
types: cyclic peptides and malabaricane-type
triterpenes (van Soest & Brackman, 1999).
However, van Soest & Brackman (1999) concur
with Fusetani & Matsunaga (1993) that cyclic
peptides are most probably products of various
microsymbionts, since similar compounds have
been isolated from many orders of Demospongiae,
cyanobacteria and ascidians. Conversely, mala-
baricane-type triterpenes have been reported
from specimens of *.J. stellifera’ trom Fiji and the
Great Barrier Reef (Ravi et al., 1981; Ravi &
Wells, 1982), and are suggested as good markers
for Stelletta s.1. (including closely related
Rhabdastrella) (van Soest & Brackman, 1999).
Consequently, van Soest & Brackman (1999)
proposed that specimens of ‘J. stellifera’
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containing malabaricane triterpenes belong to
Stelletra, lacking triaenes, and not to Jaspis.

Jaspis stellifera was erected by Carter (1879),
as Amorphina stellifera, for material from
Tasmania. Within the following decade, several
morphologically similar spccies were described
from Australia, including Stellettinopsis [utea
Carter, 1886b, S. ruberculata Carter, 1886a, S.
coriacea Carter, 1886a and S. purpurea Carter,
1886b, from Victoria, and S. carteri Ridley, 1884,
from Torres Strait, N Queensland. Shaw (1927),
under the direct supervision of Maurice Burton of
the BMNH, synonymised all these species into
Jaspis stellifera. Subscquently, ‘J. stellifera’ was
described from the Low lsles (Burton, 1934) and
Heron 1sland (Bergquist, 1969) on the Great
Barrier Reef, apparently filling the gap in
distribution between Victoria in the south and
Torres Strait in the north. In Bergquist’s (1969)
remarks, however, she disputed Shaw’s (1927)
inclusion of S. coriacea and S. purpurea in the
synonymy of Jaspis stellifera, based on two
inconsistencies in the published data, both of
which are demonstrated here to be invalid or
unsupported (see remarks for J. srellifera,
below). Nevertheless, Bergquist’s (1969) revised
synonymy for .J. stellifera was subsequently
adopted by Wiedenmayer (1989), who examined
whole type specimens only superficially, and this
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FIG. 1. Known distributions of species described in this paper. 1 = Jaspis stellifera; 2 = Jaspis lutea; 3 = Jaspis
cristacorrugatus; 4 = Asteropus radiocrusta; 5 = Stelletta tuberculata; 6 = Rhabdastrella globostellata.

decision was perpetuated in the Porifera volume
ofthe Zoological Catalogue of Australia (Hooper
& Wiedenmayer, 1994).

In light of the probable widespread misident-
ifications of tropical West Pacific specimens of
‘J. stellifera’, it is appropriate to re-evaluate this
species complex, to produce a better inlormed
synonymy and a revised distribution of species
within this complex. Thus it was necessary to
redescribe comprehensively all type material, given
that most original descriptions of nominal species
were incomplete, illustrated poorly and, as
discovered here, often incorrect. This paper re-
evaluates all Jaspis species described previously
from Australia, since they are all contained in the
‘J. stellifera’ complex, re-examining key voucher
material and relevant type specimens, and
providing a revision of species and their
corresponding distributions.

MATERIALS AND METHODS

Histological techniques for light microscopy
and scanning electron microscopy (SEM) follow
Hooper (1996).

Morphometric analysis of spicules was
conducted using a light microscope and camera-
lucida, with reference to a template drawn from a
stage micrometer. At least 25 spicules of each
spicule category were measured in all specimens
{except where noted). Measurements refer to
length and width of monactinal spicules, rhabd
length and clad length of tetractinal spicules, and
diameter of astrose microscleres. Measurements
refer to maximum dimensions of each spicule,

denoted as size-range (and mean in parentheses)
for each spicule type. All measurements are
given in micrometres unless stated otherwise.
Centrum percentages lor each aster type were
also noted.

Conventional morphological terms follow
Boury-Esnault & Riitzler (1997).

Abbreviations. AIMS, Australian Institute of
Marine Science, Townsville; BMNH, The
Natural History Museum, London; LMIG,
Abteilung fiir Zoologie am Landes-muscum
Joanneum (Landes Museum Jubileum Graz),
Graz; NTM, Northern Territory Museum of Arts
and Sciences, Darwin; GBR, Great Barrier Reef,
Queensland; NCI OCDN-, United Sates National
Cancer Institute, Coral Reef Research Found-
ation shallow water collection contract, Chuuk
State & Republic of Palau, (1992-present); NCI
Q66C-, United States National Cancer Institute,
Australian Institute of Science shallow water
collection contract (1984-91); ORSTOM,
Institut Frangais de Recherche Scientifique pour
le Développement en Coopération, Centre de
Noumea; QM, Queensland Museum, Brisbane.

RESULTS

Changcs to the synonymy of Jaspis stellifera,
extending from the work of Shaw (1927) to
Bergquist (1969) and the present study, are
presented in Table 1. These data propose major
changes to species groupings within the ‘J.
stellifera’ complex. Figure 1 summarises the
revised known distributions for species included
in this complex.
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TABLE 1. Changing taxonomic swtus of the “Jaspis stellifera’ complex. Bold type = species considered valid;
species in parentheses are considered synonyms of the valid species preceding; 1.2 = originally syntypes for

Stellettinopsis tubercwlata (Carter),
Cireat Barrier Reef;,

= identified by Bergquist (1969) as Juspis steflifera from Heron Island,
= included to avoid possible confusion with Jaspis fitea.

purpureq Carter, 1886b; Srellettinapsis
tuberculata Carter, 1886a

IR79-18EG (6 apecics): Amorphina ‘vte.‘ly‘em Carter, 1879: Suelleftinopsis coriacen Uarter, 1580a; Stellertinopsis
ntea Carter, 1886h; Stelleminopsis carteri Ridley, 1884; Srellettinopsis

tihercudata)

Shaw (1927) (1 species): Juspis stellifera (svn, Jaspis coriacea, Jaspis purpurea, Juspis lulea, Jaspis carteri. Jaspis

Juspis purpurea

cHStacorPugatuy 5p nov.

Bergquist (1969) (3 species): Jaspis stellifera (syn. Jaspis lutea, Jaspis carteri, Jaspis lubereulata). stﬁ;‘s coriacea:;

Lurrent assignment (7 species): Jaspis sélixﬁré (syn. Juspis coriaces, Juspis murpurca ); daspis lutea; Stelletta
tuberculata; Asteropus rgdwcrusm sp. nov.'s Crelle sp.=; Rhwebdustretla globostellara ' (

syn. Juspis carteri); Jaspiy

SYSTEMATICS

PORIFERA Grant
DEMOSPONGIAL Sollas
TETRACTINOMORPHA Lévi
ASTROPHORIDA Lévi, 1Y73

COPPATIIDAE Topsenl. 1895

DEFINITION. Encrusting to massive growth
forms; megascleres only oxeas forming a
confused, vaguely radial choanosomal skeleton;
megascleres also form a tangential layer in
velosome; Iriaenes absent: inicroscleres euasters
(never sterrasters), sometimes sanidasters
(modified from Hooper & Wiedenmayer, 1994).

REMARKS. A summary of synonymics and
discussion of the family are provided by Hooper
& Wiedenmayer (1994). Hajdu & van Soest
(1992) suggested that the absence of triaenes 15 a
suspect diagnostic character for the family and
proposed that the concept of Coppaliidae be
retained provisionally, pending more detailed
re-evaluation of'its probable polyphyletic nature,

Jaspis Gray, | 867
Coppatiay Sollas, 1888 206 (Type species: Stellefrinopsis
coriacea Carler, 1886, by origmal designation),
Astrupeplus Sollas, |888; 416, 422 | Type species:
Astrapeplus pleher Sollas, 1 88E, by imonatypy i,

TYPE SPECIES, Foa johnstonii Schrmdy, 1862: 78, bv
monotypy.

DEFINITION, Coppatiidae with euasters as
migroscleres.

REMARKS. Lendenfeld (1896) demonstrated
that Asiropeplus pulcher Sollas, 1888 (lype
species of .4.\'1;‘(,:{76{71&1,&‘) was synonymous with
Vina johnstonii Schmidi, 1862 (type species of
Juspis), but mistakenly placed it in Xenaspongia
Giray, 1858 (family Tethyidae). In recognising
this, Topsent (1898) relegated V. johnstonil to

Coppalias Sollas, 888, rejected Gray’s generic
name Jaspis on the bhasis that it was of no
seientific¢ value, and then later reinstating Jaspis
as a valid genus (Topsent, 1904). In ratifying this
later decision, Dendy (1916) again synonymised
Coppatias with Jaspis, the semor name.

Hajdu & van Soest (1992) questioned whether
or not Jaspiy constituted a monophyletic
assemblage, since two species groups were
recognisable based on the presence or absence of
‘microxeas’. However, this is not accepted here
as these ‘microxeas” are considered 1o be a small-
er category of oxeote megasclercs. The existence
of graded oxeote size-distributions with inter-
mediate size categories often presents difficulties
in differentiating between smaller (‘microxeas™)
and larger oxeotes. Hence, the present concept off
Jaspis retains both assemblages, although it is
acknowledged that further work is required to
reconcile the taxonomie significance of smaller
oxeofes.

Jaspis stellifera (Carter, 1879)
(Figs 1, 2, Tahle 2)

Armarphing stetlifera Caner, 1879: 344
Stellettinopsis stellifera; Ridley, 1884: 477,
Coppaartiax srellifera; Sollas, 388 208,

Jegspis stelliferay Shaw, 1927- 422,

not Jaspis stellifera; Burton, 1934: 522.
Stellentinopsis coriacea Carter, | R86a: 126,
Coppatias coriacens; Sollas, 1888 207

Jaspes cortacea; ooper & Wiedenmayer, 1994: 143,
Stellettinopsis purpurea Carter, | 886h: 459,
Coppatias purptreds; Sollas, 1RER: 207,

Jaspis purpurca; Hooper & Wiedenmayer, 1994; 143,

MATERIAL. HOLOTYPE: BMNHI869.12225 (dry):
Tasmania (also marked with Carter no 315.E.4.19).
Holotype of Srellettinopsis cariacea Carter, |1886a
BMNH 1886.12,15.441 (dry): Part Phillip Heads, Victoria,
Holotype of Stellettinopsis purpurca Carler, 18860
BMNHIB86.12.15.51 (wet). Westernport Bay, Victeria,
OTHER MATERIAL: BMNII unregistered (second
specimen 1 same cantainer s holotype and also marked
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FIG 2. Juspiy stellifera (Carter, 1879) (holotype BMN111869.1.22.25). A, holotype; B, holotype of S. coriucen
BMNH1886.12.15.441; C, holotype of S. fnurpurea BMNH 1886.12.15.51 (arrow indicates position of oscule);
D, section through peripheral skeleton: E, oxeas; I, oxyaster.
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TABLE2. Comparison between present and published
descriptions of Jaspis stellifera. Measurements in
pm, denoted as range (and mean) (N=25). L. =length;
W = width; D = diameter,

~ Oxeas Oxyasters
BN 869.1.22.25 e | D522 |
FoloopeQremltss | Lmswy | oo |
BMNH unregistered e
Enesioleey | MW" | proans |
mps e | L@ooms | s
Rootypeat s puprea | Wi | D710-12
[L?]\Mgggtfr:lggfr , 1989) b 39&32%5;?]%32‘8 D 8-(12)-15

with Carter no. 315.E.4.19) (dry): South Australia, 1859,
J.S. Bowerbank collection, COMPARATIVE
MATERIAL: Holotype of Vioa johnstonii Schmidt, 1862
LMIG 15648/0 Sebenico, Adriatic Sea. Syntype of ¥
Johnstonii var: Schmidt, 1868 LMIG 15256/0: Sebenico,
Adriatic Sea.

HABITAT DISTRIBUTION. Subtidal to 37m
depth, amidst dense algal growth; Westernport
Bay and Port Phillip Heads, Victoria; Erith
Island, Bass Strait; Tasmania.

DIAGNOSIS. Irregularly lobate-massive; dull
pinkish purple-brown alive; surface optically
smooth, even, unornamented; ectosomal skel-
eton consisting of a densely packed tangential
arrangement of oxeas largely obscuring micro-
scleres; choanosomal skeleton of singular and
loose bundles of oxeas in confused arrangement,
with scattered oxyasters; oxeas in wide size-
range (length 53-(339)-898, width 2-(11)-21),
microspined oxyasters (diameter 7-(12)-22).

DESCRIPTION. Shape. Holotype massive,
amorphous, irregularly lobate, may envelop
other materials such as algae, shells or detritus.
Height 4.7cm, width 2.6 X 2.5cm. Other
specimens up to 5.5 X 4.5 X 3.5cm.

Colour. Fresh specimens described as dull-purple
to brownish-drab (SRP 5/6-8) (Wiedenmayer,
1989); dry holotype creamy-white (Munsell 2.5Y
8/3) with dark-pmk (2.5R 5/4) diffuse patches
scattered over surface, with greyish-beige (7.5YR
8/2) choanosome; ethanol preserved specimen
dark greyish-purple (5RP 3/2) throughout.

Oscules. Not visible in dry holotype but Carter
(1879) describes “vents in pit-like depressions’;
one incomplete specimen (BMNH1886.12.15.51)
has a single apical depression approximately 4mm
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deep and Ilmm in greatest width, containing
several oscules up to 3mm diameter.

Texture. Firm, compressible, leathery.

Surface characteristics. Opaque, optically smooth,
even, unornamented.

Ectosome. Thin, approximately 400-700 thick;
skeleton composed of oxeas in confuscd arrange-
ment, with oxyasters scattered throughout but
largely obscured, and with clumped pinkish-
purple pigment cells scattered over surface.

Choanosome. Permeated by canals approx-
imately 0.15-1.10mm diameter, with smallest
canals near periphery; skeleton comprised of
loose, multispicular bundles of oxeas in confused
arrangement, with abundant scattered oxeas and
oxyasters; mesohyl contains clumps of scattered,
dark-pinkish pigment bodics approximately 2-§
diameter, and spherical translucent and trans-
parent bodies.

Megascleres. (Refer to Table 2 for spicule dimen-
sions) Oxeas in one wide size-range, typically
curved over their entire length; variations rare but
include straight, lightly flexuous, singly and
doubly bent, and styloid forms.

Microscleres. (Refer to Table 2 for spicule
dimensions) Oxyasters with approximately
10-20 fine, lightly tapering rays with recurved
microspines on distal two-thirds of rays, centrum
approximately 13% of spicule diameter;
variations rare, but include vestigial spination
over full ray length, to exaggerated clumping of
microspines on distal portion of ray, thus vaguely
resembling tylote terminations.

REMARKS. The BMNH specimen box contain-
ing the holotype includes two specimens. Only
one specimen is pierced by a tag bearing the
registration number BMNH69.1.22.25, along
with the locality ‘Van Diemen’s Land’ (Tas-
mania). The other specimen is from the I.S.
Bowerbank collectionand comes from ‘Southern
Australia’. Carter gave both specimens his
number ‘315, E, , 19°. While both specimens are
confirmed here to belong to J. stellifera, only the
specimen bearing the BMNH tag is taken here to
be the holotype.

Littie information is added hcre to the original
description except for some detail regarding
spiculation. As previously noted by Wieden-
mayer (1989), the oxeas have a wide size-range,
with little concordance between length and width.
While smaller oxeas are relatively abundant, the
presence of many intermediate sizes precludes
recognising more than one variable size-class of
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FI1G. 3. Juspis lutea (Carier, 1886) (lectotype BMNHI1886.12.15.356). A, lectotype; B. paralectotype
BMNH1886.12.15.93 (arrows indicate position of specimen on substrate); C, section through peripheral

skeleton; D, large oxea; E, small oxea; F, oxyaster.

oxeas. SEM examination revealed that micro-
spination of the oxyaster rays is commonly recurved
toward the centrum. Spicule mcasurements
undertaken here confirmed Wiedenmayer’s
(1989) suspicion that Carter provided only the
measurements for the largest spicules, ignoring
the range of spicule sizes actually present.

Stellettinopsis corfacea Carter, 1886a and S.
purpurea Carter, 1886b are retained here in

synonymy with /. srellifera (Carter, 1879), bascd
on re-examination of all type specimens,
revealing that they are morphologically identical
in virtually all respects. This partially ratifics
Shaw’s (1927) synonymy for .J. stellifera, and
contrasts to Bergquist's (1969) revised synonymy.
While Shaw's synonymy was excessive,
Bergquist's difficulty in accepting the inclusion
of S. coriacea and S. purpurea was based on two
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supposed inconsistencies in the published data.,
hoth of which are invalid, Firstly, Bergquist noted
thut Shaw’s specimen reportedly did not have
asters; secondly, she stated that “Jaspis coriacea
and ./ purpurea have two distinet categories of
asters, a feature never noted in . seellifera’. In
this debate, it is unimportant whether or nol
Shaw's specimen had aslers because it was not
the type. Carter’s (1879) original description of
the holotype clearly described only one category
of aster, confirmed here from re-examination of
type material, Bergquist's (1969) second point of
disputation 1s also unsupported since onginal
descriptions of S, coriacea and S. purpurea also
include only one category of aster, rather than
two, also confirmed from re-examination of 1ype
material.

Origingl deseriptions of §. coracea and S.
purgaren report the presence of ‘microxeas’,
whereas re-cxamination of type material reyeal-
ed that, as described above, these microxeas
represent only smaller examples of a wide size-
range of oxeas, with many intermediate sizes.

Comparison between J stellifera and the lype
species ol WJaspis (Viea johnstonii Schmidt,
I1862)., including both type material and pub-
lished descriptions (,Dcnt{\}? 1916; Burton & Rao,
1932) confirms that ./ stellifera is atrue Juspis.
Both /. johnstonii and /. stellifera have a
tangential ectosome composed of oxeote spicules
und a choanosome containing oxeoles i con-
fused and vaguely radial arrangement. Euasters
are oxyasters, some with rays that are minutely
microspined (a feature not described previously
for the Wype species), Jaspis johnstoniy differs in
having a bimodal size distribution of nxeas (with
the larger size-class primarily restricted to the
choanosome), whereas J. srellifera has a wide,
unimodal size-distribution. Irrespective, both
clearly belong to the present concept of Jaspis,
with the issue of unimodal versus bimodal oxeole
size distributions remaining unresolved.

Exanunation of a slide of Burton's (1934)
specimen (BMNHI1930.8.13.86) identified as
“Jaspis stellifera” Irom the Low Isles, GBR,
revealed that it too had been misidentified
(Hooper et al., 1999; present study). Burton's
specimen clearly difters from /. srellifera in
lacking a distinct eclosome and in having two
categones of asters, one being slightly bipolar
and resembling diplasters or short spirasters. Gross
morphological differences cannot be commiented
o here since only a slide was available for ex-
umuination, and Burton did nol publish any
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descriptive defail regarding the specimen, 11 iy
well represent 4 new species, smee it does not
correspond 10 any Jaspix species described
previously trom Australinn waters..
Wiedenmayer's (198Y) description of a
specimen of J stellifera from southern Anstralia
meluded only superficial companison uf his mat-
erial with various type specimens (morgiiina
stellifera, Stellettinopsis niberculata and S
lutea). Because of circumstances preventing hinm
from examining slides of these types, he was
unable (o reveal the distinetive nature of eacl ot
these species, This is discussed (urther below,

Juspis lntea (Carter, 1846)
(Figs 1, 3, Table 3)

Stelletinopyis (utea Carter, 1886b; 459
Coppatias lutens, Sollas, 1888: 207,

MATERIAL. LECTOTYPE: BMNIH 1886.12.15.356 (wel):
Westcmpnn Bay, Victoria, coll. LB. Wilson, PARA-
LECTOTYPE: BMNHI886.12.15.93 (dry): Westernport
Buy, Victoria, coll. 1B, Wilson, OTHER MATERIAL:
BMNH1954.2.12.256 (slide of type prepared hy A.
Dendy),

HARITAT DISTRIBUTION, Subtidal to 13m
depth: Westermnport Bay, Victoria.

DIAGNOSIS. Lobate-massive, agglomerating
substrate fragments; surface lobale, lubecculafe;
eclosome distinet, comprising u fine layer of
small oxeas overlaying tangentially-arranged
larger oxeas; choanosomal skeleton primarily a
confused arrangement of oxeas; oxeas in two size
classes (larger oxeas length 18O-(516)-712, width
6-(12)-19; smaller oxcas length 52-(81)-110,
width 1+(3)-5), microspined oxyasters (diameler
8-(13)-18).

DESCRIPTION, Shape, lrregularly lobate,
agglomerating calcarcous substrates, sand and
shell fragments. Types incomplete, with largest
portion 8em high, 12 % 8cm wide.

Colour: Live colouration unknown, wet lectotyywe
has tan-brown surface (Munsell 2.5Y 5-7/6) with
golden-brown choanosome (I.5Y 7/8), dry
paralectotype has dull-creamy yellow surface
(2.5Y 6-7/4) with dull golden-yellow
choanosome (2.5Y 7/8).

Oyscules: Numerous, approxnnately 0.5-8.2mm
diameter, flush with, and regularly distributed
over surface.

Texture. Firm, slightly friable, [eathery.

Surface characteristics, Opaque, membranoys,

optically smooth, uneven, with clusters of lobate
fubercles irregularly distributed over surface,



TABLE 5, Compansan bebwesn syniypes and publistied descriptions o
Jaspis fyiea. Measurements in jm, denoted as range (and mean)
(N=25). L= length; W = width; D = diameter; * Spicule dimensions
not included in Carrer's (1886h) original description. but included by

Sollas (1 88S).
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legs prominent ectosome). There
are also differences in colour and
external morphology, with J. lutea
bemg golden yellow-brown and
having a lobate-tuberculate growth

Ectosome, Distmel [rom choanosome. approx-
imately 400-600 thick; skeleton highly spiculose.
densely packed, comprised of two layers: ouler
layer largely indistinct, very fine, approximately
50 thick, with small oxeas in confused arrange-
ment: inner layer comprised of a tangential
arrangement of both large and small oxeas;
aquiferous canals. approximately 200 diameter,
regularly (raverse ectasome; oxyaslers present
but largely obscured by megasclcres.
Choancsome:. Permeated by large canals up to
11mm diameter; skeleton composed of a con-
fused arrangement of single small and large
oxeas. as well as large oxeas in loose pauci-
spicular (o muluspicular bundles: oxyasters
scattered throughout the choanosomal skeleton
hut slightly more abundant in canal linings,
Megascleres. (Refer to Table 3 for spicule
dimenasions) Oxeas, in distinetly bimodal size-
distribution. Larger oxeuas slightly curved over
entire length, with very faintly telescoped points
and vceasionally with a few terminal microspines;
variations rare but include styloid modifications.

Smaller oxeas, angular, with 1-2 bends and
hastate terminations.

Microscleres, (Refer to Table 3 for spicule di-
mensions) Oxyasters, with 6-12 lightly tapering
rays that have conical 1o recurved microspines on
distal two-thirds; centrum approximately 15% of
spicule diametes.

REMARKS. Jaspis lurea is reinstated as a valid
specigs of Juspis, distinct [rom /. stellifera in
several important respects. There are important
differences n spicularion, with /. lutea having
Iwo size classes of oxeas in a distinetly bimodal
size-distribution (cf. J siteflifera having a uni-
modal, wide size-range of oxcote spicules).
Skeletal differences include J futea having a
more localised distribution of smaller oxeas,
Frimarily in a distinct ectosome (cf. no such
ocalisation of oxeote spicule types, and with a far

Lurgz oxea Small grea | Cinyasters 1 form (Cf dull pinkiSh-purple-
- T T e [ A | brown with an unornamented,
i My pe =2 23D QiAAd ) < -3 - < \
BMNTII 86,1215 350 wot W ar) 110 W i4315 DE-(13-16 | Grregularly ln‘ba‘te—mug.swc shape),
Parslectope e e e T T R, Important information provided
AMNITERS, (21303 il WA 116 W 435  here, adding to Carter’s (1886h)
Kesume dessription” | L ER W LS Mot deseribad 0 IR original description, includes the
{Bulled, 1858) : I description of a second size-class

of oxea (perhaps previously dis-
missed as merely smaller examples of a
presumed unimodal size-distribution of vxeote
spicules), the provision of spicule dimensions,
andl details of microspination on oxyaster rays.

Jaspis cristacorrugatus sp. nov,
(Figs 1, 4, 8A.B, Table 4)

ETYMOLOGY. Latn crivta, rdge; Latin corrugatus,
wrinkled; for the corrugated oscular ridge.

MATERIAL, HOLOTYPE; QMG312071 (NCI
Q66CS149-N): W side of channel, in middle of Breakses
Island, Port Davey, Tasmania, Australia, 43°1970'S,
145°57.60"E, exposed rock slope, boulders, walls, gullies,
kelp, 10m depth, 17.0i.1991, coll. AIMS/NCI.
PARATYPE: QMG312073 (NCI Q66C-5151-P): S end of
Breaksea [sland, Port Davey, Tasmania, Australia,
43°20.20'S,147°57.80"E, rocky slope to (lat rocky bottom
with many crevices and caves, 15m depth, 17.4i.1991, coll.
ATMS/NCT,

HABITAT DISTRIBUTION. 10-15m depth, on
rocky substrate with walls, gullies and outcrops;
Port Davey, Tasmania,

DIAGNOSIS. Massive, subspherical to slightly
lobate; leathery, firm; slate-grey alive; dark-
brown to golden out of water; tan-brown in
ethanol; slightly rugose surface; many small
oscules in furrows between corrugations on wide
oscular ridge; distingl ectosome, primarily of
densely packed smaller oxeas; choanosome
riddled with canals, and skeleton of single and
paucispicular bundles of large oxeas in confused
1o loosely plumose reticulation vaguely ascend-
ing toward surface, with scattered smaller oxeas
and oxyasters between tracts; oxeas in two size
classes (larger oxeas length 290-(453)-629, wicdth
2-(9)-15); smaller oxeas length 80-(133)-267,
width 3-(5)-12); microspined oxyasters (diam-
gter 6-(13)-21),

DESCRIPTION. Shape. Preserved specimen
incomplete but when living was massive, sub-
spherical, slightly lobale, with a thick,
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FIG. 4. Juspis cristucorrugaius sp. nov. (holotype QMG312071). A, oseular ridge surface; B, perpendicular
seetion; C, seetion through peripheral skeleton; D, large oxea; £, small oxea; F, oxyaster.

corrugated, oscular ridge along the apex (from
photographic record, Fig. 8A-B). Height 15cm.
width 20 X 20e¢m when alive and complete.

Colour. Slate-grey ectosome (Munscll 2.5Y 6/1)
with lemon-yellow (2.5Y 8/5) in membrane
surrounding oscules when alive; golden-yellow
(7.5Y 7/8) to dark-brown (3YR 2.5/2) ectosome,
with golden-yellow choanosome (7.5YR 7/8)
when fresh; chocolate-brown (7.5YR 4/2)

ectosome with tan-brown (7.5YR 5/6) membrane
surrounding oscules, with tan-brown (7.5YR 5/6)
choanosome in ethanol.

Oscules. Many, small oscutes. approximately
0.5mm diameter, clustered in linear arrangement,
1-2 oscules wide in furrows between corrugat-
ions of oscular ridge.

Texrure. Very 1irm, rubbery, with lcathery surface.



Surface characteristics. Opaque, optically smooth,
uneven, with regularly distributed low rounded
surface swellings tending toward slightly rugose.

Ectosome. Distinct from choanosome, 400-1400
thick, regularly traversed by aquiferous canals
approximately 200 diameter; skeleton highly
spiculose, with a densely packed layer of smaller
oxcas in confused arrangement thatl largely
obscures a scattering of oxyasters.

Choanosome. Riddled with aquiferous system
canals up to 11mm diameter; skclcton of single
oxeas and loose paucispicular bundles of oxeas in
confused to vaguely plumo-reticulate arrange-
ment; oxyasters present and slightly more abundant
in aquiferous system linings.

Megascleres. (Refer to Table 4 for spicule
dimensions) Oxeas, in distinctly bimodal size-
distribution. Larger oxeas lightly curved over
entire length, occasionally fusiform, with acerate
to slightly telescoped points.

Smaller oxeas centrally curved, with hastate to
slightly telescoped points.

Microscleres. (Refer to Table 4 for spicule
dimensions) Oxyasters, with 9-15 lightly tapering
rays that have recurved microspines primarily on
distal two-thirds; centrum approximately
10-15% of spicule diameter. Variations rare but
include vestigial spination, to clumping of spines
near terminations, thus resembling tylotes when
viewed under light microscopy.

REMARKS. Even though this matcrial is
described as a ncw species, and has not been
previously synonymised with J. stellifera, it is
included here because it may be casily confused
with the newly reinstated /. [utea (if the subtle
differences described here were not ¢lucidated).
Although J. cristacorrugatus is similar to.J. lutea
in spiculation and choanosomal skeletal
structure, the two are clearly differentiated by
several important characteristics. The external
morphology is the most obvious difference
between the two, with J. cristacorrugatus being
massive in growth form (cf. J. [urea being
irregular-lobate), and does not agglomerate
foreign materials. Further, oscules are grouped
into furrows across a thick oscular ridge (cf.
regularly distributed over the surface). Significant
differences in tcxture also differentiate the two
species, with J. cristacorrugatus being very firm
and rubbery (cf. crumbly and friable). Thc main
differences in skeletal structure is that J. crista-
corrugatus has an ectosome composed of smaller
oxeas, lacking the underlying tangential layer of
oxeas found in J. lutea.
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ANCORINIDAE Schmidt, 1870

DEFINITION. Growth forms encrusting or
massive, or more specialised with spherical body
and long inhalant and exhalant tubes at oppositc
ends (the latter with a stcllatc, spicular, funncl-
shaped end); megascleres long-shafted triaenes
{with shaft directed inwards and clads on the
surface) and oxeas; microscleres euasters and
microrhabds; without stcrrasters or amphiasters;
triacnes may be abscnt or reduced (modificd
from Hooper & Wiedenmayer, 1994).

REMARKS. Ancorinidae Schmidt, 1870 is best
known under its junior synonym Stellettidac
Carter, 1875 (Hooper & Wiedenmayer, 1994).
Hajdu & van Soest (1992) provide an informative
discussion on the rclationship between Ancor-
inidae and Coppatiidac.

Asteropus Sollas, 1888

TYPESPECIES. Stellettinopsis simplex Carter, 1879: 349,
by original designation.

DEFINITION. Ancorinidae with oxeas, oxyasters
and sanidasters to which trichodragmata may be
added.

REMARKS. Bergquist (1965, 1968) and Hajdu
& van Soest (1992) proposed that two species
groups exist within Asteropus based on micro-
sclere type. They argued that species with true
sanidasters may be placed in the “simplex’-like
complex, whereas those with spiny microrhabds
should be placed in the ‘sarasinorum’-like group,
the latter ascribing the name Melophlus Thiele,
1899 and possibly valid at the subgeneric level.

Asteropus radiocrusta sp. nov.
(Figs 1, 5, Table 5)

Stellettinopsis wberculata (in part) Carter, 1886a: 126.

ETYMOLOGY. Radius, Latin, ray; crusta, Latin, hard
outer surface of a body; for the radial arrangement of
megascleres in the cortical ectosome.

MATERIAL. HOLOTYPE: BMNH1886.12.15.146: Port
Phillip Heads, Victoria, coll. J.B. Wilson (eriginally one of
three syntypes of Stellettinopsis tuberculata Carter, 1886a).

HABITAT DISTRIBUTION. 3-6m depth; on
granite boulders with algac; Port Phillip Heads,
Victoria.

DIAGNOSIS. Massive, subspherical; ectosome
forming a highly distinct cortex 2.4-3. lmm thick,
of densely packed oxeas in radial arrangement,
with sanidasters and few oxyasters scattercd
throughout; choanosome with oxeas in confused
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arrangement, with oxyasters and few sanidasters
scattered throughout; oxeas (length 530-(1063)-
1730, width 5-(24)-44), microspined oxyastcrs
(diameter 18-(25)-33). microspined sanidasters
(length 9-(13)-18).

DESCRIPTION. Shape. Massive, subspherical,
with slightly irregular surface. (Attached to the
holotype is a second specics of sponge that is sub-
spherical and has a highly conulosc, membranous
surface).

Colour. Live colouration unknown; beige-grey
(Munscll 7.5YR 6/2) cortical ectosome with light
beige choanosome (7.5YR 7/4) in cthanol.

Oscules. None visible.
Texture. Harsh, firm, barely compressible.

Surface cliaracteristics. Opaque, optically smooth,
even, microscopically hispid and dcnsely
spiculose.

Ectosome. Approximately 2.4-3.1mm thick,
forming a cortex that is highly distinct {rom
choanosome; skeleton comprised primarily of
oxeas arranged radially in loosc multispicular
bundles forming an almost continuous palisade,
with oxca terminations commonly penetrating
the surface; sanidasters are scattered throughout
the ectosomal skelcton but are slightly more
common at the surface, while oxyasters are rare;
containing abundant subspherical pigment
bodies approximately 25 diameter.

Choanosome. Skelcton consists of a contfuscd
arrangement of both single and very loose pauci-
spicular bundles of oxcas, with an abundance of
interstitial oxyasters, but few sanidasters.

Meguscleres. (Refer to Table 5 for spicule di-
mensions) Oxeas in a single, wide size-range,
typically curved over entire length, with lightly
telescoped terminations; variations rare but
include styloid forms.

Microscleres. (Refer to Table 5 for spicule
dimensions) Oxyasters, with 7-14 tapering rays
that have abundant, recurved microspines
occurring along the entire ray length; centrum
approximately 12% of spicule diamcter.
Sanidasters, with conical microspines and
approximately 10-16 rays in 2-4 whirls.

REMARKS. The holotype of this species was
originally part of the syntype series of Srellet-
tinopsis mberculara Carter, 1886a. However. it is
clearly different from the other syntype (now
lectotype, BMNH 1886.12.15.434) of S. rubercu-
lata), with the most significant differences
involving spiculation, skeletal structure and
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TABLE 5. Spicule dimensions of Asteropus radio-
crusta. Measurements in pm, denoted as range (and
mean) (N=25). .= length; W =width: D =diameter.

Oxceas Oxyasters I Sanidasters

HololT e *1’
BMN 1 E8s, | L 530-(1063)-1730
115046 0 W<

D 18-(25)-33 ’ 1.9-(13)-18
1

external morphology. Asteropus radiocrusia has
a single size category of oxeas, as well as
oxyaster and sanidaster microscleres (cf. S.
fuberculata which has twa sizes of slightly
flexuous oxeas and triaenes as megascleres and
only oxyasters as inicroscleres. These substantial
differcnces in spiculation are alonc sufficient to
clearly separatc these two taxa at the gencric
level. However, they also differ significantly in
the skeletal structure of the ectosome, with A.
radiocrusta having a highly distinct, thick
cortical ectosome of oxeas in crect to plumose
bundles, forming an almost completely radial
palisade (ef. an arcnaceous cortical ectosome
with sand-grains largely obscuring scattered
oxyasters). In addition, their respective growth
forms are greatly different, with A. radiocrusia
being small, subspherical and lacking surface
ornamnentation (ct. massive-lobate and covered
with prominent, irregular tubercles and ridges).

The prescnce of sanidasters places the present
species within the ‘simplex’-like group. as
described above (see Remarks for the genus).
Asteropus simplex (Carter, 1879) is the only other
species of Asteropus described so far from Aus-
tralia. Asreropus radiocrusta sp. nov. is similar to
A. simplex, based on its original description,
apparently falling within the published geo-
graphical distribution of A. simplex (Hooper &
Wiedenmayer, 1994), which includes most of'S
Australia as well as New Zcaland and the Indo-
Malay region of the Indian Ocean. However, this
purportedly cxtensive distribution of A. simplex
1s dubious since re-cxamination of a type slide of
A. simplex from Carter’s collection by Hajdu &
van Soest (1992) revealed that the original
description was incomplete, failing to recognise a
second size category of oxyaster as well as the
presence of trichodragmata. Consequently, 4.
simplex may also prove to contain a sibling
species-complex, with its junior synonym, A.
laekeli Dendy, 1905 (taxonomic decision by
Dcndy, 1924), ccrtainly warranting its
re-evaluation. Nonetheless, A. radiocrusta is
clcarly distinct from A. simplex by the absence of
both the second size class of oxyaster and
trichodragmata.
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FIG. 5. Asteropus radiocrusta sp. noy. (holotype BMNH1886.12.15.146). A. holotype; B, section through
peripheral skeleton; C, oxea; D, oxyaster; E, oxyaster ray; F, sanidaster with two whirls of rays; G, sanidaster
with four whirls of rays.
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In a revision of Asreropus from the Atlantic,
Hajdu & wvan Soest (1992) described three
species (A. brasiliensis, A. vasiformis and A.
niger). Asteropus radiocrusta differs from each
of these in spiculation, at least by the absence of
trichodragmata or the second size-class of
oxyaster. This, in conjunction with other
morphological and wide biogeographic
differences. indicates significant variation at the
species level.

Stelletta Schmidt, 1862

Myriastra Sollas, 1886: 187 (Type species: Myriastra subtilis
Sollas, 1886, by subsequent designation, see Sollas, 1888).

Pilochrota Sollas, 1886: 189 (Type species: Pilochrota
haekeli Sollas, 1886, by subsequent designation, see de
Laubenfels, 1936).

Anthastra Sollas, 1886: 191 (Type species: Anthastra pulchra
Sollas, 1886, by subsequent designation, see Sollas, 1888).

Dorypleres Sollas, 1888: 426 (Type species: Dorypleres
dendyi Sollas, 1888, by monolypy.).

Incertae sedis: Astroplakina Dendy & Burton, 1926: 230
(Type species: Astroplakina stelligera Dendy & Burton,
1926, by monotypy).

Incertae sedis: Zaplathea de Laubenfels, 1950 (Type specics:
Zaplathea digonoxea de Laubenfels, 1950, by original
designation).

TYPE SPECIES. Stelletta grubii Schmidt, 1862, by
subsequent designation (see Burton & Rao, 1932: 310).

DEFINITION. Ancorinidac with fine-centrum
euasters (oxyasters, strongylasters or tylasters)
only as microscleres.

REMARKS. Lendenfeld (1903) synonymised
Mpyriastra, Pilochrota and Anthastra with
Stelletta, disregarding the presence of a second
category of aster in the latter, However, Dendy
(1916) found it convenient to retain Myriastra,
but agreed with merging Piloclirota into it, since
both had only one category of aster. Similarly, de
Laubenfels (1936) maintained Myriastra as
separate from Stelletta, but Bergquist (1968)
again ratified the synonymy of Myriastra with
Stelletra after assessing that three specimens in
her collection were S. crater Dendy, 1924 which
possessed two mutually exclusive categories of
asters.

Dorypleres has classically been considered to
be closely related to Jaspis, and hence has been
commonly placed in the Coppatiidae (or one of
its junior synonyms), as either a distinct genus or
a junior synonym of Jaspis. The genus was
crected originally by Sollas (1888), without a
generic diagnosis, but with a designated type
species (Dorypleres dendyi Sollas, 1888),
described as having two categories of aster. It was
referred to Jaspis by Topsent (1904), although

Burton & Rao (1932) noted that it did not
conform to the typical structure of Jaspis ‘having
large oxcas only irregularly arranged, and asters
of two kinds’. Indeed, Burton & Rao (1932)
remarked how similar J. dendyi was to certain
species of Stelletta, and were it not for the
absence of triaenes, they claimed that they would
have had little reservation in assigning the
species to Stellerta. De Laubenfels (1954: 228)
reversed Topsent’s (1904) decision, restoring
Dorypleres (o generic status, defining the genus
to include ‘those species which have two or more
distinct categories of asters, where Jaspis has just
one category of aster’. This decision was sub-
sequently reversed by Bergquist (1968: 33),
noting that ‘two categories of asters are not
recognisable in sponges assigned to Jaspis
dendyi’, a point corroborated by the present author
after examining a slide of type material (holotype
BMNHI1889. 1.1.100). Consequently, in
agreement with Bergquist’s (1968) remarks,
Dorypleres cannot be reinstated, as de
Laubenfels (1954: 228) suggested, for ‘those
species (of Coppatiidae) which have two or more
distinct categories of aster’, and in which he
placed Dorypleres splendens de Laubenfels,
1954.

Hajdu & van Soest (1992) briefly discuss
Dorypleres, highlighting the differences between
it and Jaspis and remarking on its Stelletta-like
nature (despite its lack of triaencs). They
proposcd that if the lack of triaenes was found to
be a synapomorphic character, then Dorypleres
may be reinstated as a Jaspis-like Stellettid
lacking triacnes.

Recent morphological and chemical studies on
jasplakinolide-containing sponges by Sanders et
al. (1999) concluded in ratifying the synonymy
between Dorypleres and Jaspis. They undertook
morphological studies at the supraspecific level
on several nominal Jaspis species (including
Dorypleres splendens de Laubenfels, 1954), con-
cluding that only one genus (Jaspis) was valid.
This conclusion was based largely on similarities
in skeletal composition and arrangement, the
authors claiming that ‘all species possess oxeas, a
confused choanosomal arrangement and para-
tangential arrangement of small spicules at the
surface’ (Sanders et al., 1999: 526). Although
strictly correct, they did not distinguish between
the nature of’ the ‘small spicules’ comprising the
ectosome of each species. Dorypleres splendens
has an ectosome containing a thin crust of
oxyasters, whereas Jaspis, including the type
species, .J. johnstonii (Schmidt, 1862), has a
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tangential ectosame composed of oheote
spicules. In conlrust (0 their supraspecific
conclusions based on morphological comparisons,
their eonclusions based on chemical analyses
pertain only to the -stccics level of classification,
and hence are unable 1o provide any reliable
peneric characteristic. Sanders et al. ([999) con-
¢luded that “all of the jasplakinolide-containing
sponges studied were found to be ¢onspecitic’
and that “Juspis splendans (de Laubenfels, 1954)
15 the seruor-most available pame for these
apecimens’. A consequence of thig logic is that
{he present chemical name ‘jasplakinolide’ is
misleading, since it pertains only to a single
spectes (‘Dorypleres splendens’), and nol o a
genus diagnostic marker, and perhaps should be
renamed using some derivation of the species
name “splendens ' (perhaps ‘splendenolide’)
{although nomenclaturally this 1s probably not a
teasible proposition).

Since Derypleres does not have a tangential
ectosome of oxcote spicules, it falls outside the
diagnosts of Coppatiidae, and 1s considered here
Loy be a Stelletra lacking trizenes.

Sanders er al. (1999) also synonymised the
monotypic genus Zaplethea de Laubentels, 1950
with Jaspis, based on ectosomal skeletal
arrangement of the Lype species (£. dogonoxvea de
Laubenfels, 1950), again without elucidating the
component spicule types, Therr illustration of a
cross section of the type specimen ectosome does
not show the diagnostic tangential layer of
oxeotes that is typieal of Coppatiidae, and the
orginal description (de Luubentels, 1950) states
that there is “no sharply defined cortical region’.
The twice-bent “microxeas’, described by de
Laubenfels as being diagnostic for the genus,
were interpreted by Sanders et al. (1999) as being
a diagnostic feature at the species level only. Itis
speculated that Zaplathea is also a Stelletia
lacking tnaenes, like Dorypleres above, although
further research is needed to confirm this.

Astroplaking Dendy & Burton, 1926, is a mono-
typie genus containing only A. stelligera Dendy
& Burton, 1926. The type species is described as
having a range of spicule types, ranging from
diacts 10 octacts, It 1s apparent from the original
figures that the diacts are oxeotes and the ‘triacts
to octacts’ are oxyasters. Indeed, Dendy &
Burton (1926) noted the similarities of these
spicules to the oxy- or strongylasiers of the
Stellettidoe (= Ancorimidac ), particularly where
the rays are microspined  Unfortunately, the
skeletal structure was not described because the
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specimen was dry and unable to be sectioned
adequately. As lor Zaplathea and Dorypieres,
Astroplaking is speculated to be a Stelletta
lacking triaenes, although further confirmation is
necessary, particularly relating to the ectosomal
skeletal arrangment,

Stelletta tuberculata (Carter, |8536)
(Figs 1, 6, Table 6)
Stellentinapsiy tuberenlara Caner, [886a; |26,

Coppatiay nberewloms Sollas, 1888: 207
Stelletia arenmtecta Wiedenmayer, 1989: 20,

MATERIAL, LECTOTYPE: BMNITISR6.12,15,434
(dry): Port Phillip Heads, Victoria. OTHER MATERIAL:
RMNH1954.2,12.253; marked ‘slide of type’ (prepared by
A. Dendy).

HABITAT DISTRIBUTION, 3-6m depth; on
granite boulders with algae: Victoria, Bass Stral.

DIAGNOSIS. Massive, with irregular tubercles,
ridges and lobes; dull-purple 10 red-brown alive;
numerous minute oscules in depressions hetween
tubercles; distinctly arenaceouns surface: cortical
ectosome of sand-grains largely obscuring minute
oxyasters; choanosomal skeleton primarily com-
posed of oxeas in confused arrangement largely
obscuring scattered oxyasters: megascleres
flexuous; oxeas in two size classes differentiated
mainly by their thickness (thicker oxeas length
630-(788)-863, width 11-(16)-19; thinner oxcas
length 313-(521)-684, width 2-(5)-8), rare ortho/
plagiotriaenes i two size classes (thicker triacnes
thabd length 670-(771)-821, clad length 10-(16)-20;
thinner triaenes thabd length 535-(611)-668, clad
length 7-(7,5)-8), microspined oxyasters (6-
(10)-12pm).

DESCRIPTION. Shape, Massive, covered with
twisted, 1rregular nodulose ridges, lobes and
tubercles on the top and sides, with furrows and
depressions between; tubercles 3-12mm - thick
and 5-18mm deep. Height 7.2cm, width 3,5
[2em,

Colour. Dull purple-brown (Carter, 1886a) to
reddish-brown (Wiedenmayer, 1989) when
fresh: dry lectotype with greyish beige-brown
cortical ectosome (Munscll 2.5Y 7/4-5/2) and
light beige choanosome (2.3Y 8/3).

Oxcufes, Numerous, almost indistinet oscules,
approximately 0.5mm diameter, appear as
slightly darker spots in the furrows and sulc
between tuberculate Jobes.

Texture, Dry lectotype is hard. stony, coarse; wel
material is reported as firm, barely compressible,
easily torn (Wiedenmayer, 1989).
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FIG. 6. Stelletra tuberculata (Carter, 1886) (lectotype BMNHI&R6.12.15.434). A, lectotype: B, section ihrough
peripheral skeleton (BMNH1954.2.12.253); C, thick oxea; D, thin oxea; E. thick ortho/plagiotriacne: F.G.
cladomes of thick ortho/plagiotriaenes: H, thin ortho/plagiotriaene: I, thin ortho/plagiotriaenc cladome; J,
oxyaster.

Surface characteristics. Highly tuberculatc and  minute oxyasters are scattered throughout but are
conspicuously arcnaceous. largely obscured by the sand.

Ectosome. Approximatcly 1-2mm thick, forming  Choanosome. Skeleton comprised of a confusion
a cortex that is distinct from choanosome duc to  of single and very loose paucispicular bundles of
the presence of abundant large sand-grains; oxeas that largely obscure the abundant oxyasters
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TABLE 6. Comparison between present and published descriptions of Stelletta tuberculata. Measurements in

pm, denoted as range (and mean) (N=25 in prescnt study except where noted). L =

length; W = width; RL =

Triaenes (Thick) Triaenes (Thin) O'(yaslers _l

|

RL 670-(771)-821
CL 10-(16)-20: (N=7)

RL 335-(611)-668

CL747.5)¥8; (N=4) | D6&-U10-12

rhabd length; CL = clad length; D = diameter.

o i_ Oxeas (Thick) Oxeas (Thin)
Lecto ‘

L 630-(788)-863 | L 313-(521)-684
886.12.15.434
prese‘%gtfgy W 11-(16)-19 W 2-(578
¢, original descrip- L 762 .

tlon?lgarter,gls%a) P W13 Nal described

!
|

Not described Not described

in the dense matrix; ortho/plagiotriacnes present,
with clads just below thc cortical ectosome and
rhabds directed vaguely inward.

Megascleres. (Refer to Table 6 for spicule
dimensions) Oxeas in two size categories dif-
ferentiated primarily by their thickness and
extent of flexion; thicker oxeas lightly flexuous,
infrequently fusiform, with acerate to finely tele-
scoped ends.

Thinner oxeas similar in geometry but much
more flexuous.

Ortho/plagiotriaenes in two size classes also
differentiated by their thickness; rhabd termin-
ations slightly telcscoped; clads stumpy.

Microscleres. (Refer to Table 6 for spicule di-
mensions) Oxyasters with 10-17 lightly tapering
rays that have 10-20 recurved spines on distal
half, thus giving a slightly tylote appearance
particularly when examined using light micro-
scopy; centrum approximately 25% of spicule
diamcter.

REMARKS. The original description by Carter
(1886a) was obviously based on specimen
BMNH1886.12.15.434, nominated here as the
lectotype, since the other two syntypes are clearly
different species. One syntype (BMNHI1886.
12.15.113) is a Crella of uncertain specific identity,
and at first was thought to have bcen a mislabelled
holotype of Carter’s (1883) Echinonema (Crella)
incrustans (BMNH1886. 12.15.123) (i.e.
considering the similar registration numbers).
However, this is not the case becausc this latter
specimen was also examined by the author and is
different again. The remaining syntype (BMNH
1886.12.15.146) is clearly yet another species
(described above as A. radiocrusta sp. nov.).
Stelletta mbercitlata is reinstated here as a valid
specics, distinct from J. srellifera in several
important respects. Stelletta tuberculata has both
oxeas and triaenes as megasclercs (cf. /. stellifera
which only has oxeas). Further, S. ruberculata has
a highly arenaceous cortical ectosome of sand-
grains, largely obscuring scattered minute oxy-
asters (cf. a tangential layer of oxeas in confused

arrangement). The vestigial nature of the triacne
clads makes it ditticult to properly resolve their
form as orthotriaene or plagiotriaene.

As Wiedenmayer (1989) remarked, there are
very few Srellerta species that contain foreign
detritus and relatively rare, reduced triaenes. He
addressed the differences between these species
in his remarks for S. arenitecta, which is syn-
onymised here with S. ruberculara.

Rhabdastrella Thiele, 1903

Aurora Sollas, 1888: cxxxix. 187 (preoccupied, junior
homonym of Aurora Ragonot, 1887 (Lepidopicra)) (Type
species: Stelletta globostellata Carter, 1883, by original
designation),

Rhabdastrella Thiele, 1903: 934; Bergquist, 1968: 54.

Diastra Row, 1911: 300; Bergquist, 1968: 54 (Type specics:
Diastra sterrastraea Row, 1911, by monotypy).

Aurorella De Laubenfels, 1957: 245 (nomen novum for Au-
rora Sollas, 1888); Wiedenmayer, 1989: 21,

TYPE SPECIES. Coppuatias distinctus Thiele, 1900, by
original designation.

DEFINITION. Ancorinidae with thick centred
euasters {oxyspherasters or spherasters) in a
cortical ectosome.

REMARKS. Aurora was originally proposed for
Carter’s Stelleria globosteliata and S. reticulata
because they possessed large oxyspherasters.
Lendenfeld (1903) merged the genus with
Stelletta, followed by Hentschel (1909). Dendy
(1916) argued that it was desirable to retain
Sollas’s genus, since the large (oxy)spherasters
form such a characteristic and well-defined
feature, and are known from many species. He
also proposed the addition of Diastra sterrastrea
Row, 1911, A. cribroporosa Dendy, 1916 and
Coppatias (Rhabdasrrella) distinctus Thiele,
1900. Thus, he proposed the synonymy of
Rhabdastrella and Aurora. He also suggested
that the type species of Aurora, A. globosrellata,
did not have trichodragmata, as Sollas 1888 sug-
gested (cotroborated in the present study). Dendy
also asscrted that the loss of triaene megasclercs
has taken place several times within Aurora,
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giving several examples of similar species
differing in the presence of traienes.

De Laubenfels (1957) proposed the name
Aurorella to replace the preoccupied Aurora, but
still maintained it as distinct from Rhabdastrella
(which he merged into Dorypleres). He restored
Diastra to full and valid generic status based on
the possession of sterrasters.

Bergquist (1968) synonymised Aurora and
Diastra into Rhabdastrella on the basis of
Dendy’s (1916) argument. She used Rhabd-
astrella to receive all Aurora species because the
latter name was pre-occupied, also drawing
attention to Dendy’s observation that three pairs
of'species within Rhabdastrella (s.s), Diastra and
Aurorawere only distinguishable by the presence
or absence of triacnes. It appears that these
observations have led to the modification of the
definition of Rhabdastrella (e.g. Wiedenmayer,
1989: 21) 1o include the character “with reduced
triaenes or without triaenes ...").

Hcchtel (1983) used Aurorella as a subgenus of
Rhabdasirella on the basis that it lacked triaenes.
Ashas been suggested (Hajdu & van Soest, 1992)
for the Ancorinidae (and Coppatiidac), the lack
of triaenes is a suspect diagnostic character.
Evidence is given here to support this, whereby
R. globostellaia is shown to have a gradation of
triacne development, ranging from well-
developed, through to vestigial or absent.

Rhabdastrella globostellata (Carter, 1883)
(Figs 1, 7, 8C-F, Table 7)

Stelletta globostellata Carter, 1883: 353-354.
Aurora globostellata Sollas, 1888: 187-188.
Stellettinopsis carteri Ridley, 1884: 476.
Coppatias carteri Sollas, 1888: 208-209,
Jaspis stellifera Bergquist, 1969: 69.

MATERIAL. HOLOTYPE: BMNH1883.53.1 (dry):
Galle, Sri Lanka (Ceylon), coll. Dr. Ondaatji. HOLOTYPE
of Stellettinopsis carteri Ridley, 1884 BMNHI1882.
2.23.276 (wet): Prince of Wales Channel, Torres Strait,
coll. R.W. Coppinger. OTHER MATERIAL: Australia —
Western Australia, NTMZ3352, QMG301116,
QMG301142; Northern Territory, NTMZ96, 7582, Z588,
7599, 71325, 722182, 73248, QMG303634, G313548,;
Queensland, NTMZ4011, QMG300041, G301179,
G303170, G303487, G303509, G304341, (304450,
G304606, G304481, G304884, G305457, G305779,
G306240, G313432, G313472, G313508, G313589,
G314452, G314563, G314624, G315114, G315227,
(G315249, G315503. New South Wales, QMG301398. Fiji—
QMG312735 (NCIOCDN-4165-M), QMG312803.
Malaysia — QMG301224, G301227, G301228, G304613.
Palau — QMG305951. Philippines — QMG312576. Tonga —
QMG313264. Vanuatu — QMG306826, G306893
(ORSTOM R1624).
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HABITAT DISTRIBUTION. Intertidal-53m
depth; on coral reef, rocky outcrops, broken reefs,
reef flats, drop-ofts and overhangs; tropical and
subtropical Indian and Pacific Oceans; Sri Lanka,
Singapore, Zanzibar, Indonesia, Malaysia, Palau,
Philippines, Vanuatu, Fiji, Tonga, Australia; N
Western Australia, Northern Territory, Queens-
land, Great Barrier Reef, N New South Wales
coast.

DIAGNOSIS. Massive, globular, subspherical;
brown to yellowish-tan cortex, with yellow
choanosome alive; apical depressions with
numerous small oscules in clumps; ectosome of
oxyspherasters; peripheral choanosomal skeleton
variable, with plumose brushes of oxeas and
orthotriaenes (sometimes absent) that have
rhabds directed inward; deeper choanosome
contains oxeas in confused arrangement, with
oxyasters in variable abundance between spec-
imens; oxeas (length 220-(814)-1521, width
0.5-(13)-38), orthotriaenes (rhabd length
70-(600)-1309, clad length 7-(104)-239), oxy-
spherasters (diameter 5-(36)-91), oxyasters
{diameter 3-(28)-96).

DESCRIPTION. Shape. Dry holotype is incom-
plete, amorphous, and has an irregularly folded
surface which Carter (1883: 353) described as
‘corrugated’. Living and wet-preserved spec-
imens are typically globular, subspherical,
sometimes raised on a short, thick base that is
attached at scveral points, commonly with one to
several shallow, concave depressions (up to Smm
depth) on apical surface. Incomplete holotype
5.5cm long, 3.5 X 2.5em wide; larger specimens
up to 30cm high, 45 X 45cm wide.

Colour. Dry holotype has dull greyish beigc-
brown (Munsell 7.5YR 7/2-6/4) ectosome, with
beige-tan choanosome (7.5YR 6/4). Living
specimens have variable ectosomal colouration
between spccimens, ranging from from
yellowish-tan (2.5Y 7/4) to deep chocolate brown
(7.5YR 4/4), and occasionally dusty purple
(10R7/2), however the choanosome is always
vivid yellow (2.5Y 8/10).

Oscules, Not visible in incompletc, dry holotype,
but Carter (1883: 353 ) originally describes ‘vents
congregated in one part of the surface’. Recently
collected material typically has numerous (about
20-40) small oscules (1-4mm diameter) clustered
in one to three, large concave depressions (up to
5c¢m deep) on apical surface, with larger oscules
in more central regions of clusters.
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FIG, 7. Rhabdastrella globostellata (Carter, 1883). A. whole wel speeimen from Vanuatu (QNMG306893); B,
holotype of Stellestinepsis carteri Ridley, 1884 (BMNHI1882.2.23.276 wet; Torres Strail, Australia); C.
holotype (BMNH1883.5.5.1 dry: Sri Lanka); 1D,E, sections through peripheral skeletons showing differences in
structure between low latitude (D, specimen QMG306893: Vanuatu) and higher latitude (E, QMG313432:
leron Island, GBR, Australia) material; F, I — L', examples of spiculation differences between specimens
(F-1, holotype of §. carteri Ridley, 1884 BMNH1882.2.23.276: Torres Strait, Austealia; F'-I°, OMG306893:
Vanuvatu) (F.¥", oxeas: GG’, orthotrinenes; HH", oxyasters; 11", oxyspherusters)
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TABLE 7. Comparison between holotype and other material of Rhabdustrella globostellata by region.
Measurements in pm, denoted as range (and mean). L =length; W = width; RL = rhabd length; CL. = clad length;

D = diameter.

Region/material Oxeas Onhotriaenesﬁi ~ Oxyspheraster euasters gx)‘agl_e_r euasters

: ER’A‘?\}Y fS-gS; o Rt I e el D 825)-55 D 112572
Hololw C ofStel[emnr SIS s -

\ EEC&”{E%’Z‘? 25;“;'7'6 L 33013(8(31‘;))120;0 cff%&f’&g’f‘f&? = ) D 6-(42)-64 B D 23-(36)-40
pgmcieom | LGOmIS WSSO | oy Do

1 Philippines, 1 specimen | E 7\2,06(_((}]73 ;_':1 (1 el %33:76-;(16()527)1-19;86 D 20-(46)-63 D 33-(48)-63

h Palau, 1 specimen L 5\2,6 5‘7(7:;)?)1'?63 %352(?- -((15(549)?]7(563 D 8-(34)-50 D 6-(15)-21 ‘
Vanuatu. 2 specimens L e M D 9-(27)-43 D 7-(22)-39

1‘ Fiji 1 specimen | S %'//(;-_((7]33;_)-&40 ('511;3(22( i D 15-(36)-54 D 15-(18)-23 ‘
NTonga. | specimen L f}?‘i—((;)&%})—_l}gﬁi %i(gi'((lzzsh){]g;sg D 11-(30)-66 D 9-(15)-23

'S specimens. FeT  NEsaeals D 113772 i |
\Northern Territory ., ﬁ Lk "\5\‘74(?;’3"3' g‘S" Réfg’;:: ﬂi;gio D 6-(42)-91 D 11-(47)-96 ”
PR CRELD GROROs owes  oses
H T]‘IS’;;’:}I:;’;“}‘ ol iy ‘ AR None D 15-(36)-53 D 14-(24)-31

Texture. Dry holotype is hard; fresh and wet-
preserved material is firm, compressible, and
leathery.

Surface characteristics. Opaque, optically smooth,
uncven, with low, rounded tuberclcs, corrugat-
ions, bumps and ridges forming a tuberculate
surface becoming smoother toward the base;
extent of tuberculation varies between spec-
imens, ranging from prominently tuberculate to
nearly completely smooth.

Ectosome. About 150-500 thick; skeleton com-
posed exclusively of oxyspherasters. Variable
degrees of packing of oxyspherastcrs occurs,
ranging from very densely packed in tropical
material, to relatively sparsely packed in
subtropical specimens. Canals, approximatcly 70
diameter, regularly traverse the ectosome. Sub-
ectosomal regionis relatively clear of microscleres.

Choanosome. Deeper choanosomal skeleton
consists of a confusion of loosely scattered single
oxeas and paucispicular bundles of oxeas. These
bundles become more ordered in the peripheral
choanosome, where they may also include ortho-
triaenes, forming variably distinct paucispicular
plumose brushes, with the rhabds of the triaenes
directed inward and clads supporting the ectosome.
There is substantial variability in absolute

abundance of microscleres and relative
abundance ol microsclere categories between
specimens, without any obvious correlation
between geographic regions or latitudinal
gradients.

Megascleres. (Refer to Table 7 for spicule
dimensions) Oxeas, slightly bent, with finely
telescoped ends; variations very rare but include
styloid forms and oxeas with terminations that
are splitorsharply bent (similar to promonaenes).
Orthotriaenes, with variable clad development,
with rhabds tapering toward fusiform, hastatc or
faintly blunt terminations; each cladome contains
three identical clads with shapes ranging from
typical geometries, to lightly telescoped, sharply
angled near tips, or stunted forms. Orthotriaenes
more commonly observed and robust in tropical
rather than subtropical specimens where they
may be highly vestigial or apparently absent.

Microscleres. (Refer to Table 7 for spicule
dimensions) Oxyspheraster cuasters, with 9-18
conical rays; centrum approximately 29% of
spicule diameter; rays may be entirely smooth or
havc up to 15 microspines on distal end.
Oxyaster euasters, with about 9-17 lightly
tapering to isodiametric rays., with approximatcly
11-25 recurved microspines on the distal half.



thus giving a slightly tylote appearance under
light microscopy; centrum approximately 10% of
spicule diameter; variations very rare, with only
one spicule displaying forward projecting
microspination over entire ray length.

REMARKS. This is undoubtedly the same
species referred to by Bergquist (1969) as “J.
stellifera’ from Heron lsland, GBR, with the
qualification that her specimens are represent-
ative of subtropical material found typically to
have reduced spiculation. In agreement with her
published remarks, and corroborated by more
recent surveys of this region, it is one of the most
common and more prominent species of sponges
on the reef flat, easily recognisable for its
massive, subspherical shape, brown exterior and
distinctive (mango-like) bright-yellow interior.
Spicule diversity and size are similar between
Bergquist’s (1969) and recent collections, with
the qualification that the tylasters described by
Bergquist are actually oxyasters with micropines
clumped near the terminations and only seen
properly under SEM, This species, however, is
clearly different from J. stellifera in many
sigmficant respects.

While both species are essentially subspher-
ical, they differ greatly in size and colouration,
but most significantly in ectosomal skeletal
structure and spicule compliment. Jaspis stel-
lifera is about 4.7c¢cm in largest dimension and
pinkish-white to purple, whereas R. globosteliata
is at least up to 45cm in diameter and has a brown
exterior and bright yellow interior. Both specics
have choanosomal skeletons that are essentially
confused arrangements of oxeas, with oxyasters
scattcred in the interstices. However, the ecto-
some of R. globostellata has a distinet layer of
oxyspherasters, in contrast to that of of J. stel-
lifera, which is comprised of a tangential layer of
oxeas. Further, J. stellifera has only oxcas and
oxyasters as spicules, wherecas R, globosteliata
also has orthotriaenes and oxyspherasters.

The synonymy of Srellettinopsis carteri
Ridlcy, 1884 with R, globostelluta is based on the
presence of orthotriaenes and oxyspherasters in
the holotype of §. carteri in addition to the oxeas
and oxyasters as onginally described. Further,
spicule sizes (refer Table 7) lie within the range
described for R. globostellata. Unfortunately, the
type specimen is no longer complete, as origin-
ally described by Ridlcy (1884), now consisting
only of a small fragment (height 8mm, width
21 X 25mm), with only a small portion of surtace
intact. However, the original description of the
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gross-morphology of S. carteri is consistent with
characteristics of R. globostellata (¢.g. having a
‘short cylindrical stalk passing gradually into a
massive, somewhat flattened upper portion’;
colouration being tan with a yellow interior; and
with an undulate, dimpled, corrugated surface).
Unfortunately, the ectosome is barely intact in the
holotype of S. carreri, and consequently it is
difficult to ascertain its true nature. It is vaguely
distinct from the choanosome (although not
explicit in Ridley’s (1884) original description),
being smooth and probably composed of oxy-
spherasters. This synonymy is further supported
by the type locality of S. carteri being well within
the distribution of R. globostellata.

In R. globosiellaia, orthotriaenes were more
abundant in specimens from more northerly
tropical localities, where spiculation was
generally more highly silicified. By comparison,
specimens [rom more southern regions (central
GBR to N NSW), typically lacked triaenes and
spicules wcre more poorly silicified and less
robust. This is similar to the latitudinal trend
observed by Hooper & Bergquist (1992) for
Cymbastella (Axinellidae), and 1looper (1996)
for Clathria (Thalysias) valpina. Failure to
recognise the absence of triaencs in specimens
may perpetuate misidentitications of this species
in the future, and so the distinctive shapc and
colouration of this specics will undoubtedly remain
an important, albeit superficial, distinguishing
features.

The reassignment of tropical sponges, previously
misidentified as *J. stellifera’, to Rhabdastrella
glohostellata is based primarily on morphologi-
cal cvidence and is supported by chemical
evidence in the possession of malabaricane-type
tritcrpenes (e.g. Ravi et al., 1981; Ravi & Wells,
1982), dctermined by van Soest & Brackman
(1999) to be a good chemotaxonomic marker for
Stellettids. 1t is possible that “J. srellifera’ from
Japanese waters are also misidentitied specimens
of S. globosrellata since they too have been reported
to contain malabaricane-type triterpenes (Tsuda et
al., 1991; Kobayashi et al., 1996).

DISCUSSION

Examination of all type materal previously
assigned to, or associated with, ‘Jaspis stellifera’
revealed that many important details were
omitted from original descriptions. Failurc to
recognise these details has certainly contributed
to an oversimplified synonymy for this species.
For example, rc-examination of type material
showed clearly that the syntype series of
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FIG. 8. A-B, Jaspis cristacorvugatus sp. nov. (QMG312071, Port Davey, Tasmania. 10m, phoio NCH). A,
specimien in situ; B, close-up view of oscular ridge surface. C-F, Rhahdasirella globastellaia (Carter, 1883); €
NTMZ2182, Darwin, N'T. intertidal, photo J. Hooper; D, QMG306893, Umae, Vanuatu, 20m, photo ORSTOM:;
E, QMG3 13432, eron Island, Qld. intertidal. photo author: F. QMG304884, Mudjimba Island. Old. 12m,
photo 1. Hooper.
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[ Stellettinopsis tuberculara was composite,
containing specimens from diflerent orders. This
example is perplexing because the original
synonymy was proposed by Shaw (1927), under
the direct supervision of Maurice Burton at the
BMNH, who had complete access to the vast type
collections housed there. It is probable, therefore,
that this synonymy was based on superficial
comparison ol type material rather than re-
examination of histological preparations.

In rccognising the oversimplification of Shaw’s
(1927) synonymy, Bergquist (1969) reinstated J.
coriacea and J. purpurea as valid species, based
on two supposed inconsisteneics in the published
literature, both ol which were demonstrated here
to be invalid. In contrast, the proposed synonymy
of J. stellifera, based on redescribed type
material, incorporatcs only J. coriacea and J.
purpurea. Consequently, J. stellifera is not ag
widely distributed as reported by Hooper &
Wiedenmaycr (1994). Its corroborated
distribution appears to be restricted to waters
between Victoria and Tasmania. Most of the
remaining specics previously placed in the *J.
stellifera® complex also appear to have very
limited distributions, with the exception of R.
globostellata which has an apparent widespread
tropical/subtropical Indo-Pacific distribution.

The clue to misidentified tropical and sub-
tropical populations of R. globostellata as “J.
stellifera’ is largely based on the presence of
triaenes within specimens, even though these
range from present to vestigial or sometimes
absent in individual specimens. It was only
through thorough exanunation of many specimens
that this anomoly concerning presence/absence
of triacnes was recognised. Triaenes were more
common in tropical specimens, where spieules
were generally more robust than in southern pop-
ulations. The apparent lack of triaencs in some
material, or [ailure to recognise their vestigial
occurrence inother specimens, may lead casily to
the misidentification of this species as Jaspis
(which by definition lacks triaenes). The graded
development of triaenes across tropical to
subtropical waters has implications regarding the
debate surrounding the relationship between
Coppatitdae and Ancorinidac. According to
present diagnoses, the presence of triacnes
contirms that this species belongs to Aneorin-
idae, whereas specimens lacking triaenes could
be justifiably included in Coppatiidae. The rare,
vestigial, or complete loss of triaencs in R.
globostellaia provides evidence supporting the
proposition of Hajdu & van Soest (1992) that the
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abscnee ol triacnes is a dubious synapomorphic
character used to separate Coppatiidae and
Ancorinidae.
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